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	Department of Manufacturing Engineering

	Processing of composite and special materials
Work program of the discipline (Syllabus)


Details of the discipline
	Level of higher education
	First (bachelor's) 

	Field of study
	13 Mechanical engineering

	Specialty
	131 Applied mechanics

	Educational program
	Mechanical engineering technologies

	Discipline status
	Custom

	Form of study
	full-time (full-time)/remote/mixed

	Year of preparation, semester
	3rd year, autumn semester

	Volume of discipline
	4 credits, 120 hours

	Semester control/ control measures
	Passed

	Schedule of classes
	http://rozklad.kpi.ua/Schedules/ScheduleGroupSelection. aspx

	Language of teaching
	 English

	Information about 
the course instructors / teachers
	Lecturer: Ph.D., assoc. prof. Malafeev Yu.M.  M. Y. Malaf@gmail. com
Practical: Asst. Myhovych A.V., myhovych.artur@lll.kpi.ua

	Course placement
	


The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes
The purpose and objectives of the credit module
The purpose of the credit module is to form students' abilities to be able to solve the following typical tasks:
·  know the most progressive composite structural materials of modern technology; 
·  know the patterns of formation of the structure of composite materials,
· know the peculiarities of the behavior of composite materials in the field of mechanical forces;
· on the components of composite materials and their influence on the properties of  products;
·  to solve the issues of technology of formation and processing of composite materials;
 The main tasks of the credit module.
According to the requirements of the program of the discipline, students, after mastering the credit module, must demonstrate the following learning outcomes:
knowledge:
- basic requirements (constructive, technological, and operational) as to poke and parts made of composite materials;
- properties of composite materials (physico-chemical and special) and special materials and the main products of their choice for the manufacture of products;
Skills:
- conduct analyses on the manufacturability of composite materials; 
- according to the drawing of the details to carry out the selection, calculation, and appointment of norms accuracy, allowances for machining;
          - independently work with literature, technological documentation, and standards, determine the type of production, complexity by preparation and allowances for processing;
          - use computer media. 
experience:
- have an idea about the methods of designing cast blanks from composite materials;
- basic principles and methods for calculating the structural elements of the workpiece with composite materials considering strength (reliability) and manufacturability
Manufacturing;
- correctly assign a method for obtaining blanks from composite materials 
3. Credit module structure
	Section and topic titles
	Number of hours

	
	Just
	including

	
	
	Lecture
	Practical (classes)
	Laboratory (computer workshop)
	SRS



	1
	2
	3
	4
	5
	6

	Section 1.  General issues of obtaining composite materials

	Topic 1.  General characteristics of composite materials
	2
	2
	
	
	

	Total for Chapter 1
	2
	2
	
	
	

	Section 2.  Methods of obtaining and processing CM 

	 Topic 2.1. Materials used to produce blanks from composite materials.
Topic 2.2. The lead of the manufacture of blanks from composite materials
	                     

5
	

2
	
	
	    
    
   3


	Inservice Lesson 1
	
	
	2
	
	

	Topic 2.3.  Resistance of unidirectional composite material (CM), and the effect of filler on the stability of CM 
	4
	2
	
	
	2

	Inservice Lesson 2
	
	
	        2
	
	

	Topic 2.4.  General characteristics of industrial fillers
	2
	
	
	
	2

	Inservice Lesson 3
	
	
	        2
	
	

	Topic 2. 5.  Industrial methods of production and processing of CM 
Topic 2.6.  Spraying. Components. Operating. Equipment. Modes
	
5
	
2
	
	
	
3

	Inservice Lesson 4
	
	
	2
	
	

	Topic 2.7. Formation with the use of an elastic diaphragm.
Topic 2.8. Autoclave formation.  Components. Operations. Equipment. Modes.
	

5

	

2
	        
	
	

3

	Inservice Lesson 5 
	
	
	        2
	
	

	Topic 2.9.  Winding. Components. Operations. Equipment. Modes.
Topic 2.10.  Pressing. Cold and hot pressing.
	
5
	
2
	

	

	
3

	Inservice Lesson 6 
	
	
	        2
	
	

	Topic 2.11.  Casting resin. RTM method.   Advantages and disadvantages
Topic 2.12.  Injection molding of resin.
	
5
	
2
	
	
	
3

	Inservice Lesson 7
	
	
	        2
	
	

	Topic 2.13. General issues of CM processing.
Topic 2.14. CM processing methods.
	
      5
	
2
	
	
	
3

	Inservice Lesson 8 
	
	
	        2
	
	

	Total for Chapter 2
	36
	14
	       16
	
	22

	Section 3. Different ways of machining composite materials

	Topic 3.1.  Features of the process of cutting composites.
Topic 3. 2. Chipping during CM cutting, thermal phenomena and wear of the cutting tool.
	

3
	
	
	
	   

    3

	Inservice Lesson 9
	
	
	        2
	
	

	Topic 3.3. The effect of machining on the properties of CM, surface quality and processing of CM 
Topic 3.4. Sharpening, drilling, cutting carvings on products made of CM.
	  
      5
	     
     2
	        
	
	
    3

	Inservice Lesson 10
	
	
	        2
	
	

	Topic 3.5. Milling of products from CM, diamond-abrasive processing of products from CM .
	      4
	     2
	        
	
	    2

	Inservice Lesson 11
	
	
	        2
	
	

	Section 4. Special materials

	Topic 4.1.  Metals and their properties. Steels and cast iron. Aluminum and its alloys.
	    
      4
	    
     2
	        
	
	    
    2

	Inservice Lesson 12
	
	
	2
	
	

	Topic 4.2.  Sintered aluminum alloys (SAS)
	      2
	
	        
	
	    2

	Inservice Lesson 13
	
	
	2
	
	

	Topic 4.3.  Copper and its alloys.
	      4
	     2
	        
	
	    2

	Inservice Lesson 14
	
	
	2
	
	

	Total under section 3.
	     22
	    8
	        
	
	   14

	Topic 4.4.  Brass (alloys of copper with zinc)
	      4
	    2
	
	
	    2

	Inservice Lesson 15
	
	
	        2
	
	

	Topic 4.5.  Tin bronzes. Tin, lead and their alloys.
	4
	2
	        
	
	2

	Inservice Lesson 16
	
	
	        2
	
	

	Topic 4.6.  Other metals (magnesium, titanium, zinc, cadmium)
	      4
	    2
	
	
	    2

	Inservice Lesson 17
	
	
	        2
	
	

	Topic 4.7.  Improving the efficiency of blade processing of products from composite materials.
	
4
	
2
	
	
	
2

	Inservice Lesson 18
	
	
	        2
	
	

	Total for section 4.
	16
	8
	
	
	    8

	Passed
	4
	
	
	
	    4

	Total hours 
	120
	   36
	      36
	
	48


4. Lectures
	No s/n
	Title of the lecture topic and list of main questions (list of didactic means, links to literature and tasks on the SRS)

	
1
	Lecture 1.
Topic 1. General characteristics of composite materials
Entry. Comparative characteristics of various composite materials.  Components of composite materials.  Multicomponent systems. Filler. Matrix. Comparative characteristics of matrices based on thermosetting resins. Epoxy resins. Phenolic resins.  Unsaturated polyester resins.  Silicon organic resins.  Thermoplastic matrices.  Glass-filled polypropylene. Polyformaldehyde.  Polyamides. Polystyrene. Polyethylene.   Polysulfone.
Literature: 1, 2, 3, 4, 5

	
2.

	Lecture 2.
Topic 2.1. Homogeneous CM. Gas-filled. Dispersed. CM with interpenetrating phases.
Levels of structures of composite materials. Systems: solid – gas, solid – liquid, solid – solid. Anisotropic CM. Different types of structures: unidirectional, orthogonally reinforced, oblique (cross), layered, volumetric reinforcement.
 Classification of composite materials by purpose, functions, and components.
Literature: 1, 2, 3, 4, 5
Topic 2.2. The behavior of the composite material in the field of mechanical forces.
The behavior of the filled and unfilled polymer. The diagrams of the distribution of tensions.  Critical fiber length. Voltage diagrams.
Literature: 1, 2, 3, 4, 5

	3.
	Lecture 3.
Topic 2.3. Resistance of unidirectional composite material
The mechanical behavior of the composite material with continuous fibers that do not coincide with the vectors of action of forces. Resistance of CM filled with short fibers. Their impact on resistance to dynamic loads
Literature: 1, 2, 3, 4, 5

	4.
	Lecture 4. 
Topic 2.4. General characteristics of industrial fillers.
From the application of fillers by chemical composition, method and source of production, purpose, particle forms, nature.  Technological indicators of dispersed fillers.
Literature: 1, 2, 3, 4, 5 

	5.

	Lecture 5. 
Topic 2.5.  Industrial methods of production and processing of CM 
Manual display. Components. Operation. Equipment. Modes.  Contact formation.  Production of fiberglass products. Production of fiberglass pipes.
Literature: 1, 2, 3, 4, 5
Topic 2.6. Spraying. Components. Operation. Equipment.  Modes.
Preparation of the form (matrix).  The use of gelcoat.  Connecting hot spraying. Connecting cold hardening.
Literature: 1, 2, 3, 4, 5

	6.

	Lecture 6. 
Topic 2.7.  Molding using an elastic diaphragm. 
Rubber bag method.  Molding using a vacuum bag.
Literature: 1, 2, 3, 4, 5
Topic 2.8.  Autoclave formation. Components. Operations. Equipment. Modes.
About the sobriety of the method of autoclave formation.  The main stages of autoclave formation. 
Literature: 1, 2, 3, 4, 5

	7.

	Lecture 7. 
Topic 2.9.  Winding. Components. Operations. Equipment. Modes.
Oblique cross method, circular, uniaxial, planetary.
Literature: 1, 2, 3, 4, 5
Topic 2.10.  Pressing. Cold and hot pre-sowing
Pressing. Cold pressing method. Hot pressing method.  Operations. Equipment. Modes.
Literature: 1, 2, 3, 4, 5

	

8.

	Lecture 8. 
Topic 2.11.  Casting resin. RTM method. Advantages and disadvantages
Cold pressing method. Hot pressing method. Components. 
Literature: 1, 2, 3, 4, 5
Topic 2.12.  Injection molding of resin.
Casting or transfer pressing.  Advantages of injection molding. Injection molding of filled thermosets.  Schemes of casting machines of various designs.
Literature: 1, 2, 3, 4, 5

	9.
	Lecture 9.
Topic 2. 13. General issues of processing composite materials
Classification of methods for processing composite materials. Cutting with scissors.  Cutting disc and band saws. The use of coolants. Cutting and trimming with special knives. Cutting with knife stamps.
Literature: 1, 2, 3, 4, 5
Topic 2. 14. CM processing methods.
Turning CM. Milling. Planing. Machining of bores (drilling, unfolding, threading). Abrasive finish. Grinding, honing, and lapping. Dimensional ultrasonic processing. Laser cutting and laser stitching of holes.
Literature: 1, 2, 3, 4, 5

	10.
	 Lecture 10. 
Topic 3.1.  Features of the process of cutting composites.
Anisotropy of the properties of CM, the difficulty of obtaining high quality surfaces, in the high hardness of the filler, low thermal conductivity CM, abrasive effect of the filler, d the destruction of the polymer binder, in the high elastic properties of CM, technological criterion of wear, with the specifics of the chip formation process, low heat resistance of CM, in the separation of small particles of the material during cutting.
Literature: 1, 2, 3, 4, 5
Topic 3.2. Shaving during CM cutting, thermal phenomena and wear of the cutting tool.
Thermal phenomena when cutting composites. Wear of the cutting tool when cutting composites.
Literature: 1, 2, 3, 4, 5

	11.
	Lecture11.
Topic 3.3. The effect of machining on the properties of CM, surface quality during CM processing
Surface quality in the processing of composite materials. The complex nature of the machining of CM. 
Literature: 1, 2, 3, 4, 5
Topic 3.4. Sharpening, drilling, cutting carvings on products made of CM.
Turning products made of glass and carbon fiber, from organoplastics, from boroplastics. Material cutting part of the cutters. Threading on products from CM. Drilling products made of composite materials.
Literature: 1, 2, 3, 4, 5

	12.

	Lecture 12. 
Topic 3.5. Milling of CM products and diamond abrasive processing
Basic requirements for milling composites. Materials of the cutting part of the cutters and their design. Diamond abrasive processing of products from CM. Grinding of products from composite materials.
Literature:

	13.
	Lecture 13. 
Topic 4.1. Metals and their properties. 
Steel and cast iron. Different steel and cast-iron grades and their features for their intended purpose. Aluminum and its alloys. Features of aluminum alloys depending on the application.
Literature: 1, 2, 3, 4, 5

	14.
	Lecture 14. 
Topic 4.2.  Sintered aluminum alloys (SAA)
The peculiarity of sintered aluminum alloys (SAA), their citizenship, the area of their use. Advantages and disadvantages of aluminum alloys.  
Literature: 1, 2, 3, 4, 5

	15.
	 Lecture 15. 
Topic 4.3. Copper and its alloys.
Special characters of copper and its alloys, the area of their use. Advantages and disadvantages of copper alloys.
Literature: 1, 2, 3, 4, 5

	16.
	 Lecture 16. 
Topic 4.4. Brass (alloys of copper with zinc)
Properties of brass and other copper alloys. Chemical compositions of brass. Mechanic properties of copper-zinc alloys. The behavior of brass in ammonia, seawater and in an environment containing carbon dioxide or sulfuric anhydride. 
Literature

	17.
	Lecture 17. 
Topic 4.5. Tin bronze. Tin, lead, and their alloys.
The use of tin bronzes, their mechanical properties, scope. Single-, two- and multiphase bronzes and their use.
Literature: 1, 2, 3, 4, 5

	18.
	Lecture 18. 
Topic 4.6. Other metals (magnesium, titanium, zinc, cadmium)
Magnesium and alloys based on it. Mechanical properties of cast and deformed magnesium. The main advantages of titan. Scope of zinc and cadmium.
Topic 4.7. Improving the efficiency of blade processing of products made of composite materials.
The optimal choice of equipment, cutting tools, strict adherence to cutting modes during machining CM.
Literature: 1, 2, 3, 4, 5



5. Practical classes (computer workshop)
                                            Practical classes consist of two parts:

	No s/n
	The name of the practical classes (computer workshop)
	Number of rooms. Hours

	Section 1. Methods of obtaining and processing CM 

	1
	P 1. The study of materials used to produce blanks classification CM and the lead of the manufacture of blanks from CM.
	2

	2
	P 2. The study of stress in unidirectional composite material (CM), and in the float of the filler on its stability. Related to the topics of lectures 2.1, 2.2, 2.3.
	2

	           3

	P 3. Study of the effecting CM on resistance to dynamic loads. The study of chemical resistance of composite material. Related to lecture topics 2.3, 2.4.
	2

	           4
	P 4. The study of fillers by chemical composition, method and source of production, purpose, shape of particles, nature. Related to lecture topics 2.4.
	2

	5
	P 5. The study of industrial methods for the production and processing of CM by methods of manual laying, spraying. Preparation of forms (matrices). Components. Operations. Equipment. Modes. Related to the topics of lectures 2.5, 2.6.
	2

	6
	P 6. The study of the method of the rubber bag in the formation using an elastic diaphragm feature of the method of autoclaved molding. Formation schemes. Advantages and disadvantages. Related to topics 2.7, 2.8.
	2

	7
	P 7. Study of winding methods (oblique cross, circular, single-axis, planetary). Pressing: hot, cold pressing methods. Related to topics 2.9, 2.10.
	2


	8
	P 8. Resin casting study. RTM method, its advantages, and disadvantages. Different pressing methods. Components. Resin injection molding. Casting or transfer pressing. Schemes of casting machines of assorted designs. Related to topics 2.11, 2.12.
	2


	Section 2. Based on machining of composite materials and special materials

	9
	P 9. Study of general issues of processing composite materials. Classification of CM processing methods. Turning CM. Milling. Planing. Hole treatment Abrasive treatment. Dimensional sonication. Laser processing. Related to topics 2.13, 2.14.
	2

	10
	P10.  The study of the process of cutting composites and its features. Features of the chipping process during cutting CM, thermal phenomena, and wear of the cutting tool. Related to topics 3.1, 3.2.
	2

	11
	P11. Study of the impact of machining on the properties of composite materials, surface quality during CM treatment
Complex nature of CM machining. Turning, drilling, threading on products with CM. Related to topics 3.3, 3.4.
	2

	12
	P 12. Study of the features of the milling process of CM products and their diamond-abrasive processing. Basic requirements for milling composites. Materials of cutter cutting part and their structures. Diamond-abrasive processing of CM products.  Related to topics 3.5.
	2

	13
	P13.  The study of the characteristics of metals and their properties. Steel and cast iron, their features by purpose. Aluminum and its alloys. Features of aluminum alloys depending on the application. Related to topics 4.1.
	2

	14
	P 14.  Study of the features of sintered aluminum alloys (SAA), their strength, the scope of their use. Advantages and disadvantages of aluminum alloys. Related to topics 4.2.
	2

	15
	P15. Study of the special characteristics of copper and its alloys, the scope of their use. Advantages and disadvantages of copper alloys. Related to topics 4.3.
	2

	16
	P 16. Study of the properties of brass and other copper alloys. Chemical compositions of brass. Mechanical properties of copper-zinc alloys. Behavior of brass in different environments. Related to topics 4.4.
	2

	17
	P17. Study of the use of tin bronzes, tin, lead, and their alloys. Their mechanical properties, scope. One-, two- and multiphase bronzes and their use. Related to topics 4.5.
	2

	18
	P 18. The study of the properties of magnesium and alloys based on it. Fundamental advantages of titan. Scope of zinc and cadmium. Improving the efficiency of blade processing of products from CM. Related to topics 4.6, 4.7.
	2



5. Seminar classes
Seminar classes are not provided for by the working curriculum

6. Laboratory classes
Laboratory classes are not provided for by the working curriculum

7. Independent work
Independent work working curriculum is not provided for
	No s/n
	The name of the topic submitted for independent study

	1
	Topic 1. Typical characteristics of composite materials
Comparative characteristics of various composite materials. Components of composite materials.
Literature: 

	2
	Topic 2.1. Homogeneous CM. 
Levels of structures of composite materials. Anisotropic CM. Several types of structures
Literature: (8) 187-196, 209-218, 298-300, 319-322, 325-328; (7);

	3
	Topic 2.3. Resistance of unidirectional composite material
Mechanical behavior of composite material with continuous fibers that do not coincide with the vectors of action of forces. 
Literature: (7), (8) 5-14;

	4
	Topic 2.5.  Industrial methods of production and processing of CM 
Manual display. Components. Operation. Equipment. Production of fiberglass products. Production of fiberglass pipes 
Literature: (7), (8) 12-35;

	5
	Topic 2.8.  Autoclave forming. 
About the sobriety of the method of autoclave formation.  The main stages of autoclave formation.  
Literature: (7), (8) 38-86;

	6
	Topic 2.9. Winding. Components. Operation. 
Oblique cross-method, circular, single-axis, planetary 
Literature: (7), (8) 86-113;

	7
	Topic 2.10. Pressing. Cold and hot pressing 
Pressing. Cold pressing method. Hot pressing method. 
Literature: (7), (8), 126-144.

	8
	Topic 2.11.  Casting resin. RTM method. Advantages and disadvantages
Cold pressing method. Hot pressing method. Components. 
Literature: (7), (8), (12-15)168-187;

	9
	Topic 2. 13. General issues of processing composite materials
Classification of methods of processing composite materials. Cutting with scissors. Cutting with disc and band saws. Application of cooling fluids. Cutting and pruning with special knives. Cutting with knife stamps.
Literature: (8) 260-274, 309-317, 341.

	10
	Topic 3.2. Shaving during CM cutting, thermal phenomena and wear of the cutting tool.
Thermal phenomena when cutting composites. Wear of the cutting tool when cutting composites.
Literature: (8) 260-274, 309-317, 341.

	11
	Topic 3.3.  The effect of machining on the properties of CM, surface quality during CM processing
Surface quality in the processing of composite materials. The complex nature of the machining of CM. 
Literature: (7), (8) 342-354;

	12
	Topic 3.5. Milling of CM products and diamond abrasive processing 
Basic requirements for milling composites. Materials of the cutting part of the cutters and their design. Diamond abrasive processing of products from CM.  
Literature: (7), (8) 354-361; (10);

	13
	Topic 4.1.  Metals and their properties. 
Steel and cast iron. Different grades of steels and cast iron and their features for their intended purpose.
Literature: (7), (8) 361-375; (15);

	14
	Topic 4.2.  Sintered aluminum alloys (SAA)
Feature of sintered aluminum alloys (SAA). Advantages and disadvantages of aluminum alloys. 
Literature: (7), (8)375-381;

	15
	Topic 4.3.  Copper and its alloys.
Special characters of copper and its alloys, the area of their use. 
Literature: (7), (8) 381-394; (15).

	16
	Topic 4.4.  Brass (alloys of copper with zinc)
Properties of brass and other copper alloys. Chemical compositions of brass. Mechanic properties.
Literature: (9.10), (14)29-44.

	17
	Topic 4.5. Tin bronzes. Tin, lead and their alloys.
The use of tin bronzes, their mechanical properties, scope. 
Literature: (9.10), (11) 34-53.

	18
	Topic 4.6.  Other metals (magnesium, titanium, zinc, cadmium)
Magnesium and alloys based on it. Mechanical properties of cast and deformed magnesium. The main advantages of titanium. 
Literature: (9.10), (11) 34-53.



8. Individual tasks
Individual tasks are not provided for by the working curriculum

9. Rating system for evaluating learning outcomes
Distribution of study time by type of classes and tasks in the discipline according to the working curriculum
                                                                                                                Table 10.1
	
Semester
	
Just
	Distribution of hours by semesters and types of classes
	
FDM
	
Indiv.
task
	
Passed

	
	
	Lek.
	Prak.
	Lab.
	SRS
	
	
	

	5
	120
	     36
	36
	-
	48
	-
	-
	4

	Just
	120
	36
	36
	-
	48
	-
	-
	4



The student's rating in the discipline consists of points that he receives for:
· performance and defense of 17 practical works – 34 points.
· performance of independent work – 16 points.
· The answer to the standings is 50 points.

THE SYSTEM OF RATING (WEIGHT) POINTS AND EVALUATION CRITERIA
9.1. Practical work (r1)
A prerequisite for admission to practical work is the existence of the task of this topic. The weight score of one practical work is 4 points (Table 10.2). The maximum number of points for all practical work: ri = 18 robots x 2 points = 36 points.
The maximum number of penalty points minus 5 points or incentive +5 points for all practical exercises.

Rating points for one practical work                  Table 10. 2.
	Score
	Points
	Evaluation criterion

	Perfectly
	2,00
	There are no comments on the report, there are answers to all questions.

	Very good
	1,60
	Insignificant comments on the report, answers to most questions.

	Well
	1,20
	Comments on the results, the answer to some of the questions.

	Satisfactory
	0,80
	The report has errors, the answer is only to individual questions.

	Enough
	0,40
	The work has been done, the right results have been obtained, but not protected.

	Fx
	0,00
	Work not done, no report.



9.2. Performing independent work (r4)
Weight independent work is 20 points.
 Self-work rating points 								 Table 10.3
	Score
	Points
	Evaluation criterion

	Perfectly
	16,0
	There are no comments on the work, there are answers to all questions

	Very good
	14,5
	Insignificant comments on work, answers to most questions

	Well
	13,0
	Comments on the results, answer to some questions

	Satisfactory
	11,5
	The work has errors, answers only to individual questions

	Enough
	10,0
	The work has been done, the correct results have been obtained, but not protected.

	Fx
	0,0
	Work not done, report missing



9.3. Penalty and incentive points 
The overall rating in the discipline includes incentive points (Table 10.4). The total amount of incentive points may not exceed 50 x 0.1 = (+6) points.

Penalty and incentive points                                               Table 10.4.
	Action
	Points

	Participation in the modernization of practical classes.
	plus 2 points

	Improvement of didactic materials on the discipline.
	plus 3... 5 points

	The use of an original approach in solving problems.
	plus 1 point


9.4. Conditions of milestone certification
At the 8th week of training (first certification), the schedule provides for the implementation of:
4 practical robots and protection of at least 3 practical robots - 6 points; Thus, in order to obtain "satisfactory" from the first milestone certification, a student must have at least 13x0.5 = 6.5 points.
At the 14th week of training (second certification), the schedule provides for the implementation of: 
7th practical work and protection of at least 6 practical robots - 12 points; Thus, to obtain "satisfactory" from the second line of certification, the student must have at least 19x0.5 = 9.5 points.
9.5. Calculation of the rating scale in the discipline (rd):
The sum of the weight points of the control events during the semester is: Rc = Σrand
Where are – rating or weight points for each type of work in the discipline (Table 10.2-10.4).
Rc = +14samrab + 20rgr = 50 points.
The examination component of the RE scale is equal to (Table 10.6): RE = 50 points. 
Thus, the rating scale in the discipline is RD = RC + RE = 50 +50 =100 points. 
Rating Scale                                       Table 10.5
	RD =  R C  + RE
	 ECTS evaluation
	Traditional evaluation

	95-100
	A
	Perfectly

	85-94
	B
	well

	75-84
	C
	

	65-74
	D
	Satisfactory

	60-64
	E
	

	0,6
	Fx
	Disappointing

	0,5 or other conditions of admission to the offset have not been met
	F
	not allowed



A necessary condition for admission to the test is the performance and enrollment of all performed practical work provided for by the program, as well as the starting rating R C of at least 50% of R C. That is, not less than R C = 50x0.5 = 25 points. 
Students who scored during the semester a rating in a discipline greater than 0.5x RC = 30 points are allowed to take the test.
Students who scored a rating in a discipline of less than 0.5x RC = 25 points during   the semester are required to increase it before the start of the examination session, otherwise they are not allowed to test in this discipline and have academic debt.
10. Guidelines
The course consists of lectures, practical work, and independent study of individual issues. The main attention in lecturing is paid to the study of the most complex issues of the discipline.
Practical work is aimed at deepening the theoretical knowledge gained. Independent classes are intended for in-depth study of the program of this discipline in order to acquire practical skills in the development of drawings and technological processes for the manufacture of cast and stamped blanks.
The theoretical material presented to students in lectures forms the basis for calculations and the development of technological processes for the manufacture of various types of blanks obtained during the performance of individual independent tasks. This approach allows you to study the material of each topic in more depth and in detail.
To study the discipline in lectures and practical classes, illustrative material, textbooks, manuals, guidelines are used.  This allows students to develop practical skills in solving specific problems. Technical literature is presented in the KPI STL and at the department. Individual consultations are held throughout the course of study of the discipline.
The regulation on the rating system of evaluation from the credit module is given in the annex to the working curriculum.
11. Recommended literature
11.1. Basic
1. Niu M. C. Y. Composite airframe structures: book. Hong Kong: Conmilit Press Ltd., 1992. 664 p.
2. Matthews F. L., Rawlings R. D. Composite Materials: Engineering and Science: Book. 2nd ed. Sawston: Elsevier, 1999. 480 p. 
3. Chawla, K. K. Composite Materials: Science and Engineering. USA: Springer International Publishing, 2021. 560 p.  
4. Composite Materials: Manufacturing, Properties and Applications. The Netherland: Elsevier Science, 2021. 688 p.
5. Balasubramanian, M. Composite Materials and Processing. USA: CRC Press, 2013. 648 p.

Work program of the discipline (syllabus):
Assistant of the Department of Mechanical Engineering Technology, Asst. Myhovych A.V.
Approved by the Department of Mechanical Engineering Technology (protocol No 1 dated 29.08.2023)
Approved by the Methodical Commission of the Faculty (protocol No 1 dated 30.08.2023[footnoteRef:1]) [1:  Methodical Council of the University – for university-wide disciplines.] 
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